Abstract. Dwarf spheroidal galaxies are among the best environments that can be studied with Cherenkov telescopes for indirect searches of γ-ray signals coming from dark matter self-interaction (annihilation or decay), due to their proximity and negligible background emission. We present new determinations of the dark-matter amount -i.e. the astrophysical factors J and D -in dwarf-galaxy halos obtained through the MCMC Jeans analysis of their brightness and kinematic data. Such factors are of great importance to test the performances of the next-generation γ-ray instruments such as the Cherenkov Telescope Array in detecting dark-matter signals from astronomical environments, or constraining the limits to dark-matter physics parameters (particle mass and lifetime, annihilation cross section).
Introduction
The problem of establishing the nature of Dark Matter (DM; [1] ) is one of the major open challenges in modern astrophysics. Several efforts, both on the side of elementary particles (e.g. Weakly Interacting Massive Particles, WIMPs; [2] ) and macroscopic objects (Massive Compact Halo Objects, MACHOs; [3] ), have been made to identify plausible DM candidates. However, the parameter space covered by such candidates ranges over several orders of magnitude in masses and cross sections [4] . The current framework for the astronomical searches for DM signals is based on the possibility that DM particles self-interact via annihilation or decay to produce final-state γ-ray photons [5] whose detection is potentially at reach of next-generation Cherenkov telescopes such as the Cherenkov Telescope Array (CTA; [6] ). Here we present new estimates of the DM content in the dwarf spheroidal galaxies (dSphs; [7] ), which appear to be the best observational targets for indirect DM searches in terms of proximity and lack of background emission [8, 9] . In particular, we focus our analysis on the classical dSph Draco I (Dra I) and the ultra-faint Coma Berenices (CBe), Canes Venatici I (CVn I), Segue 1 (Seg 1), Reticulum II (Ret II) and Triangulum II (Tri II). With respect to previous works, all of the results shown here are obtained with a common methodology for all targets, and will be included, along with other promising dSphs, in a future comprehensive publication on this research topic. R from the dSph centroid. In each panel, the projected 3D profile resulting from the fit (red line) is shown superimposed to the corresponding data set (black dots; [10] [11] [12] [13] [14] ).
Indirect DM detection in the γ-ray domain
The γ-ray flux expected from DM self-interaction depends on the type of DM reaction, the mass of the DM particle and the amount of DM along the line of sight. In case of annihilation of two DM particles, the latter quantity is summarized into the astrophysical factors for DM annihilation J(∆Ω) or decay D(∆Ω):
Several attempts to get such values with increasing accuracy exist in the literature [15] [16] [17] [18] [19] . Here we present new determinations of the astrophysical factors for six of the best dSphs known to date in the field of DM indirect searches, based on the procedure described in [16] which exploits the capabilities of the Markov-Chain Monte Carlo (MCMC) Jeans analysis performed by the CLUMPY code [20] . At variance with them, we adopt a common framework for the treatment of surface-brightness and kinematic data sets of the analyzed dSphs, including the most promising newly-discovered targets.
Input priors and data sets for the CLUMPY set-up
The CLUMPY software allows to perform the dynamical analysis of the DM halos around dSphs assuming that such galaxies can be considered steady-state collisionless systems in spherical symmetry and with negligible rotation, in which the contribution of the stellar component to the total mass can be neglected. In these conditions, their second-order Jeans equation [24] can be solved to obtain the DM density profile ρ DM (r) along the object's 3D radial coordinate r, once parametric forms of the stellar number density, radial velocity dispersion and velocity anisotropy are given. We follow the prescription by [25] , fitting the brightness density n * (r) of each galaxy with a 3D Navarro-Frenk-White (NFW) profile [26] projected onto the corresponding surface brightness (see Fig. 1 and Tab. 1) and adopting an Einasto profile [27] for ρ DM , so as to be directly comparable with the majority of the values of J and D available in the literature. For the dSph stellar kinematics, we use the same data sets of [16] , [22] and [23] , also adopting the definition of stellar membership probabilities P by [16] .
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Astrophysical factors from the MCMC spherical Jeans analysis of the dSph halos
We run 10 MC chains with 10 4 realizations each for every target, choosing the unbinned likelihood analysis [25] . We then derive the distribution of virial radii R vir for each galaxy from the output profiles as made by [16] . Finally, we compute the profiles of J(α int ) and D(α int ) as functions of the integration angle α int by running the CLUMPY executable over the posterior distributions of the DM profile parameters. In Tab. 1, we report the values of the astrophysical factors obtained in this way for different integration angles, in order to favor a direct comparison with the results already available in the literature. In Fig. 2 , we also show the profiles of J and D for the dSph with the highest expected DM amount (Tri II) and that with the most robust DM halo parameters (Dra I). Our MCMC examination of the first six DM halos in a completely uniform framework of input data allows us to produce J and D values for dSphs in agreement with the literature. The most discrepant result is J(0.5 deg) for Dra I, which is offset by a factor of ∼4 from e.g. the value given by [16] . Nevertheless, CLUMPY is only able to perform a spherical Jeans analysis of the DM halos, thus not taking into account additional uncertainties arising from a possible halo triaxiality (∼0.4 dex). We also note that, within the analyzed data sets, the dSph Tri II is potentially observable with CTA as a single targets in ∼100 h integration. However, the limited statistics available on its stellar kinematics (which is also possibly contaminated by binary stars [28] ) prevents to draw any firm conclusion, again emphasizing the importance of collecting good and clean stellar data for such targets in order to evaluate them as viable candidates for DM searches with Cherenkov telescopes.
